1.1 billion People worldwide do not have access to safe drinking water and therefore are exposed to a high risk for diarrhoeal diseases. As a consequence, about 6,000 children die each day of dehydration due to diarrhoea. Adequate water treatment methods and safe storage of drinking water, combined with hygiene promotion, are required to prevent the population without access to safe drinking water from illness and death. Solar water disinfection (SODIS) is a new water treatment to be applied at household level with a great potential to reduce diarrhoea incidence of users. The method is very simple and the only resources required for its application are transparent PET plastic bottles (or glass bottles) and sufficient sunlight: microbiologically contaminated water is filled into the bottles and exposed to the full sunlight for 6 hours. During solar exposure, the diarrhoea causing pathogens are killed by the UV-A radiation of the sunlight.
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Solar water disinfection (SODIS) is a new water treatment
to be applied at household level with a great potential to reduce diarrhoea incidence of users. The method is very simple and the only resources required for its application are transparent PET plastic bottles (or glass bottles) and sufficient sunlight: microbiologically contaminated water is filled into the bottles and exposed to the full sunlight for 6 hours. During solar exposure, the diarrhoea causing pathogens are killed by the UV-A radiation of the sunlight.
At present, SODIS is used by about 2 Million users in more than 20 countries of the South. Diarrhoea incidence of users significantly has been reduced by 30 to 70 %. A careful and long-term community education process that involves creating awareness on the importance of treating drinking water and initiates behaviour change is required to establish the sustainable practice of SODIS at community level.
In Madagascar, more than 160 children younger than 5 years die each day from malaria, diarrhoea and acute respiratory illnesses. The application of household water treatment methods such as SODIS significantly could contribute to improve their health.
THE NEED FOR WATER TREATMENT
Water in sufficient quantity and good quality is essential for live. However, at the beginning of the year 2000 one sixth of the world's population, 1.1 billion people is without access to improved water supply and many more are without access to safe water (Unicef, 2000) . The water quality in improved water supply systems often suffers from unreliable operation and lack of maintenance, or the water is subject to secondary contamination during collection, transport and storage.
The lack of access to good quality drinking water leads to a high risk for waterborne diseases such as diarrhoea, cholera, typhoid fever, hepatitis A, amoebic and bacillary dysentery and other diarrhoeal diseases. Each year 4 billion cases of diarrhoea cause 2.2 million deaths, mostly among children under the age of five (WHO, 2000) . This is equivalent to one child dying every 15 seconds, or 20 jumbo jets crashing every day.
The public health condition in developing countries can abruptly change to the dramatic circumstances of spreading epidemics. Cholera for example remains a danger for such an epidemic outbreak. It is endemic in 80 countries and still a concern to all regions of the world. The number of deaths caused by cholera has declined over the last decades due to the application of simple and adequate curative treatment methods (oral rehydration therapy). Adequate water treatment methods and avoidance of secondary contamination of drinking water, combined with hygiene promotion, are required to prevent the population without access to safe drinking water from illness and death. Water should be brought to a rolling boil for one minute at sea level, adding one minute for every additional 1,000 meters in altitude. The main disadvantage of boiling water is the large amount of energy required, which makes it relatively expensive and unaffordable for the poorest section of the population in developing countries.
During decades development organisations have invested their efforts and resources to disseminate the information on the importance of boiling drinking water to communities without access to safe drinking water. To a large degree these efforts have not reached the targets or completely failed to achieve the intended behaviour change. This is not surprising, if we keep in mind that the cost for additional energy to boil the water often A great advantage of SODIS is that it uses locally available resources such as transparent PET-plastic bottles (or glass bottles) and sunlight. Therefore SODIS can be replicated with very low cost.
HOW DOES SODIS WORK?
Contaminated water is filled into transparent plastic bottles, preferably PET-bottles, and exposed to the full sunlight for 6 hours. During the exposition, the sunlight destroys the pathogenic bacteria, viruses as well as Cryptosporidium spp. and Giardia spp (Wegelin et al. 1994; Mendez-Hermida et al. 2005; McGuigan et al. 2006) . The destruction of parasites is caused by the UV-A radiation of the sunlight. Laboratory tests as well as field research in Bolivia and Nepal have shown that the water is also disinfected if SODIS is applied in cooler climatic areas and if the water temperature in the bottle remains below 40 °C.
However, a synergy of UV-A radiation and temperature occurs if the water temperature raises above 50° C, then the disinfection process only requires a third of the solar radiation intensity.
After one hour of solar exposition at 50 °C, the water is safe for consumption (Wegelin et al. 1994) . SODIS is highly efficient to improve the microbiological water quality at household level, but it cannot always guarantee a 100 % reduction rate of pathogens as the SODIS efficiency depends on climatic conditions and the user's handling practices.
Factors to be considered during the application of SODIS:
CLIMATIC CONDITIONS: The effect of SODIS is depend ent on the availability of sufficient sunlight. The solar radiation intensity required of 2500 Wh ⁄ m² is well reached within 6 hours of solar exposure on a sunny or partially cloudy day in countries between latitude 35 °N and 35 °S. During days of partial rainfall, strong clouds or fog, the bottles have to be exposed for 2 consecutive days to disinfect the water. During days of continuous rainfall, boiled water or stored SODIS water should be consumed (Wegelin et al. 1994 ). 
THE HEALTH EFFECT IN COMMUNITIES USING SODIS
The effect of consuming SODIS treated water on the health was first examined in Kenya in the 90ies. The study examined Kenyan children under 5 years and found a 16 %-24 % of diarrhoea reduction among Maasai children below 5 and a 86 % reduction of cholera cases during an outbreak (Conroy et al. 1996, 99, 01) . 
DISSEMINATION OF SODIS AT GRASSROOTS LEVEL
Before a SODIS project in a specific area is planned and implemented, a needs assessment should be conducted to get the critical information on the environmental conditions in a specific area and insight into current behaviour practices of the local population. The assessment will provide information about the characteristics of the population, health status of the community, diarrhoea incidence, the water sources, water consumption and treatment practices, healthy habits and unhygienic behaviours. -Isolated information events do not establish SODIS practice in the community. Long-term education processes are required which involve participatory tools for hygiene education and careful coaching through community workers at community gatherings. Regular household visits (once a month during 6 to 12 months) are an important factor for achieving behaviour change.
-The trust and strong relation between the field staff and the community is a key aspect for the success of the project.
The adoption of SODIS in the community is enhanced if field staff has a close relation with the people. Also, it is very effective to spread and promote the method at grass roots level through local leaders, for example health promoters, teachers or other locally respected persons.
-The field staff has to personally use SODIS, and therewith demonstrate the confidence in SODIS.
-SODIS is a simple method, but it needs careful training.
Trainers must be experienced in the application of SODIS. if the treatment procedures are not followed correctly, the users fail to produce water safe for consumption.
-Good quality SODIS training and promotion material plays a significant role in the implementation process.
-Demonstrations of the effectiveness of SODIS at the field level do reduce scepticism: To demonstrate the effect of SODIS by performing water quality tests of raw water and SODIS treated water in front of the community can be a good tool to overcome doubts.
-A good approach is to integrate SODIS into already existing projects working in the field of community health & hygiene education.
-The local availability of the material needed is crucial for the sustainability of the SODIS application. If no plastic bottles are available locally, a supply scheme needs to be established for the purchase and transport of used plastic bottles from the city to the villages.
